When calculating n bond orders of excited and superexcited states of conjugated molecules, difficulties arise in applying the variation method; besides, the convergence problems involved are well known. For pyridazine, chosen for discussion, 27 states are considered; the convergence problem is envisaged through two criteria in the choice of a parameter introduced in the compromise Hamiltonian. This convergence parameter is related to the variation method. There exist three particular solutions for bond orders, which divide the 27 states into energetical regions.
Introduction
The grounds for the success of effective PPP-type and P~), so that they have the same eigenfunctions rpi. Now, the variation method associates cp\ to the lowest J' eigenvalue and therefore to the highest P + eigenvalue, for it is intended for the ground state built following the auf bau principle; its extension to excited states is by no means straightforward [14] . As long as the excited states obey the aufbau principle, and this holds up to state 5, we may employ directly our compromise Hamiltonian without the requirement of a convergence parameter. There is certainly trouble when the order of the occupation numbers is completely inverted relative to aufbau, as happens beyond state 23, and in some of the previous ones between state 14 and state 23. Difficulties are also expected even for partial inversion.
Criterion of Highest Electronic Interaction
When the inversion is complete (the correlation term is the dominating one in the Hamiltonian), changing £ from 1 to -1 restores us to a situation where we may apply the variation method, the highest P + eigenvalue corresponding thus to the highest J' eigenvalue. This is as if we built these states with the aufbau principle occupying the energy levels "downwards" from the "top", instead of "upwards" from the "bottom". Let us call this the anti-aufbau principle for the most excited states. Table 1 . States 5, 14 and 23 correspond to the particular solutions.
[4, 16], it may be calculated with any
As it is seen, it falls either on the first straight line (with |=1) or on the second one (with £= -1). It is a discontinuity point. We may look however at this figure from another viewpoint. If we shift the second branch it will match with the first one, the slope of both being the same (3.26 for the first one, 3.27 for the second one); this involves a shift in the zeropoint energy. Under the present form, the two branches would mean that, if CI should be carried on, Ave must limit it within the same energy branch, avoiding mixing of configurations of one branch and configurations from the other one. safely neglect these differences in the present analysis (we have required for self-consistency that the difference between any two iterated Pßv be less than 0.0004).
It is seen that of the 24 states aside from the particular solutions, 11 of them stabilize, 3 are neither stable nor unstable, and 10 destabilize. Now, the variation method ensures only a stationary point, the sign of the second derivative of the energy being difficult to determine [14] unless the geometry be near the equilibrium one [23] , i.e. the ground state one.
Convergence is frequently slow and arduous, if achieved at all, for more sophisticated methods (e.g. the general MC-SCF for open shells) [24] . Besides, the fact of obtaining a convergence does not mean that we are even near the "true" value; it may depend, for instance, on our starting values being more or less far from the "true" ones [14] and this we have no means to verify. We cannot know if the stationary total energy is a minimum, a maximum or a saddle point. But we do know that the lowest eigenvalue is a minimum, the highest a maximum, and the others saddle points [14] . In our 6-electron problem, the separation into two basis sets shall mean then that of our 6 eigenvalues, we know that two are minima, two maxima and two saddle points. This, together with Table 1 , helps us to understand better the stabilization of some states. Let us pick for example state 6, the first one of Table 1 showing a slight destabilization; of the symmetric levels, the saddle point one has higher occupation number than the level corresponding to a minimum; in the antisymmetric ones, we have occupied the level which we know to be a maximum. 
